Objective -Evaluation of three potential methods for increasing Pap smear use: television media, television media combined with letter based recruitment, and television media combined with general practitioner based (GP based) recruitment.
Abstract
Objective -Evaluation of three potential methods for increasing Pap smear use: television media, television media combined with letter based recruitment, and television media combined with general practitioner based (GP based) recruitment.
Setting -A trial of each intervention was carried out in three postal regions in New South Wales, Australia -a rural locality (containing about 1000 women), a country town (about 3000 women), and a major rural centre (about 10000 women). Three control regions were selected to be demographically similar to the corresponding intervention regions. Methods -Outcome data on regional Pap smear rates were obtained from government health insurance claims for cervical screening, and from pathology service records. Expected Pap smear rates for the three months after the intervention were predicted from 45 pre-intervention months and were compared with observed rates for this period. Results-Television media alone was associated with a significant increase in attendances for screening in one of the three regions where a trial was carried out: 13'3% in the rural centre. The medial letter based campaign was associated with a significant increase in attendances in two out of three regions: 52'7% in the rural locality, 43'2% in the rural centre. The media/GP based campaign was associated with significant increases in attendances in all three regions: 50·2% in the rural locality, 80·8% in the country town, 15'7% in the rural centre. All three interventions were associated with significant increases in the number of women attending for cervical screening above those observed in the control regions. Furthermore, these increases were not restricted to women at low risk. They were also found for older women (aged 50-69 years) and women who had not had a Pap smear within the past three years. (Journal of Medical Screening 1994; 1:150-158) Screening for cervical cancer using the Papanicolaou smear, or Pap test, is now accepted as a key factor in the prevention of cervical cancer. 1 It has been estimated that up to 90% of invasive cervical cancer might be prevented if all women at risk of developing cervical cancer were screened at three-yearly intervals." Despite this potential, however, only around 70% of women have regular Pap smears,"? and strategies to encourage more women to have them are required. In particular, there is a need to encourage screening among women aged 50 to 69 years, who are at highest risk" and least likely to be screened."
Several potential strategies to encourage screening have been suggested, including public education through the mass media," registries or direct mailing lists established through electoral rolls, general practitioners, or health records," and enhanced opportunistic recruitment by general practitioners." There have been few empirical evaluations of these strategies, however, and their real value in promoting screening for cervical cancer is unknown.
Television media awareness campaigns are commonly used in health promotion. In other health areas it has been shown that these campaigns can reach a large proportion of the population, provide social support for behaviour change, and are relatively easy to implement.'" However, there have been few rigorous evaluations of the effectiveness of mass media in encouraging women to have Pap smears. A television and print media campaign to promote awareness of cervical cancer and the benefits of regular Pap tests was conducted in New South Wales, Australia, in February 1988. Evaluation of this campaign showed that the campaign reached just over 40% of women in the target age range (18-70 years). 11 Immediately after the campaign the number of older women attending for cervical screening increased slightly, but significantly."!' The proportion of this increase which can be directly attributed to the media campaign is difficult to assess, however, as the campaign coincided with a statewide medical practitioner education programme. Evaluations of media campaigns for other health behaviours suggest that although media alone may have little effect on behaviour, media combined with other strategies can result in behaviour change.'?
There are a number of reasons for suggesting that reminder letters might improve screening rates. Firstly, letters can deal with a number of factors associated with low screening rates, including forgetting or not knowing where to go to have a Pap smear." Secondly, national programmes which send regular reminder letters, using registries, have achieved high screening rates.'? Thirdly, studies undertaken in the United Kingdom show that such a strategy can be effective in the general practice setting." 14 15 These studies rely on the use of population or clinic registries, however, and the results may be difficult to replicate in countries which do not have these systems. For instance, in Australia, where there is no mandatory clinic registry, only 20% of general practices operate a reminder service for their patients." Furthermore, the proportion of patients registered with these services, the accuracy of the databases, and the effectiveness of the individual recall systems remain unknown. Thus although available evidence suggests that generalised reminder letters may be effective in enhancing community Pap smear rates, the acceptability, practicality, and effectiveness are currently unknown.
There is increasing evidence that general practitioners are in a key position to encourage all women at risk of developing cervical cancer to have regular Pap tests. They have access to most of the target population; an estimated 69% of all women consult a medical practitioner in a six month period." Furthermore, women see such advice as an acceptable part of the general practitioner's role. In a random community survey conducted in Australia 91 % of unscreened women said they would have a Pap smear if their general practitioner suggested it. 12 In addition, the efficacy of general practitioner based (GP based) recruitment has been demonstrated in clinical trials. In recent studies 5Q-{i7% of women overdue for screening had a Pap smear within four weeks of a face to face invitation by their doctor.1819
The potential for general practitioners to encourage women to have Pap smears is currently underused. In a random community survey of women in Australia 83% of women who had not had a Pap smear in the past three years had visited a doctor in the past 12 months; 23% of these unscreened women could not recall a general practitioner ever mentioning the Pap test." In another survey 17% of women attending a random sample of general practitioners claimed they had never had a Pap smear.P Furthermore, 43% of general practitioners admit that they forget to take Pap smears." Means to encourage greater participation of general practitioners in recruitment strategies are required.
This study was designed to evaluate three potential methods for increasing the uptake of Pap smears: television media; television media combined with letter based recruitment; and television media combined with GP based recruitment. The evaluation aimed at assessing (a) the proportion of women reached by each intervention (coverage); (b) the effectiveness of each intervention in increasing attendance for screening over the post-intervention period, as compared with pre-intervention patterns.
The study population Trials of each intervention were carried out in three different postal regions in New South Wales, Australia -a rural locality (comprising about 1000 women), a country town (about 3000 women), and a major rural centre (about 151 10 000 women). These nine regions were selected from 72 regions of appropriate size within three adjacent television broadcast areas. Regions were chosen to be geographically discrete to avoid contamination between interventions. They were matched as closely as possible (using Australian Bureau of Statistics census data) for age, sex, ethnicity, socioeconomic class, and size of the target population. Each rural locality, country town, and rural centre was randomly assigned to receive one of the three intervention programmes. Three control regions were selected from outside the television broadcast areas. Each control region was selected to be demographically similar to the corresponding intervention regions.
The strategies
The intervention strategies were developed to examine aspects of cervical cancer screening which previous research had indicated may contribute to low screening rates.
INTERVENTION 1: TELEVISION MEDIA
All intervention communities received a television media campaign featuring a 30 second advertisement that had been developed for an earlier campaign."!' The advertisement targeted women in the least screened age group (50 years and over)"; it emphasised knowledge and attitudes which have been found to be associated with screening. 12 The advertisement featured a middle aged mother and her adult daughter having a casual conversation about cervical screening. It highlighted the risks to older women and emphasised the concept of prevention. The mother was played by a well known actress who portrays a popular character on Australian television. In theory, this social modelling should increase the likelihood of behavioural change" and increase the relevance of the message to older women who are in the least screened age group. The advertisement was screened 12 times over three successive days during peak viewing periods.
INTERVENTION 2: TELEVISION MEDIA COMBINED WITH A LETTER OF INVITATION
To coincide with the television media campaign, all women aged 18-70 years, who appeared on the electoral register for three of the intervention communities were sent a personalised letter. As electoral registration is mandatory in Australia the letter was expected to reach a high proportion of women in the selected regions. The letter was sent on behalf of the New South Wales State Cancer Council. It advised the woman to have a Pap smear if she had not had one within the past year. (The NSW Cancer Council advocated annual screening at this time.") The letter also provided information on the screening services available in the local area and included an invitation for women to enrol with the Cancer Council Pap smear reminder service. This intervention was designed to encourage general practitioners to be more active in recruiting women in their community to have Pap smears. The main aims were to enhance the general practitioners' awareness of the need for recruitment strategies in their community; convince them of the efficacy of GP based recruitment; examine existing barriers to recruitment; enable the general practitioners to develop acceptable strategies for use in their community; and to support the implementation of adopted strategies through dissemination of information, resource allocation -for example, patient education materials, feedback, and peer support. To allow adequate coverage of the target population this intervention was conducted over a six month period (figure).
All general practitioners in each of the three selected communities were invited to attend a meeting to consider the magnitude of the problem in their community, the potential barriers to screening, and possible strategies to overcome these barriers. The meetings were attended by 19 of the 24 practitioners in the three intervention communities; non-attenders were contacted individually. After the initial meetings an information package incorporating the outcomes of all three meetings was sent to every practitioner in the selected communities.. Each individual practitioner was contacted to negotiate the strategies to be used and the resources required. A second workshop was scheduled to review the adopted strategies and suggest additional or alternative strategies. Two further information packages were developed to consider issues and requirements arising out of the review meeting.
Measures and m.ethods

INTERVENTION COVERAGE
A post-intervention community survey was conducted simultaneously in each of the 12 study communities (figure). The study samples were selected by random household sampling frames as used by the Australian Bureau of Statistics." Trained interviewers personally approached each selected household and sought informed consent for the study from all eligible women. Women were regarded as ineligible for inclusion in the sample if they were aged under 18 or over 70; if they did not speak English and no interpreter was available; or if they were physically or intellectually incapable of completing the questionnaire. In households where no one was at home, or where an eligible member was absent, a calling card was left and the interviewer called back at least twice. Eligible consenting women were either interviewed at the time or appointments were made for return visits. Basic demographic details were recorded for non-consenting women. Refusals and excluded households were not replaced by additional sampling from the same census district.
Eligible consenting women were interviewed to collect information from the following domains:
(a) Basic demographic details Age in years, country of birth, aboriginality, level of education, employment status, occupation, and marital status.
(b) Coverage of the television media campaign
All participating women were left a questionnaire to complete and return. The questionnaire asked the women to indicate whether they could recall seeing a television advertisement in recent months. To maximise specificity, women who indicated that they had seen the commercial were asked to answer three questions about its content. (c) Coverage of the letter intervention Women were also asked to indicate whether they had received a letter about Pap tests within the past five months, whether they had read the letter, and whether they could identify the three most important messages in the letter from a range of options.
(d) Coverage of GP based recruitment Women who had ever been sexually active, and who had not had a hysterectomy, were asked to recall every visit to a medical practitioner over the preceding 12 months (including visits when 
Baseline screening rates
The proportion of women who had had a Pap smear within the three years preceding the intervention was obtained from the Health Insurance Commission (HIC), which records over 90% of cervical smears performed in New South Wales. 5 For calculation of these proportions the denominator was adjusted to allow for an estimated hysterectomy rate of 15%.2024-27
Increase in attendances
The increase in attendances for cervical screening was assessed by comparing the attendance values which would be expected had the intervention not occurred (expected values) with the actual attendance values for the post-intervention period (observed values). Attendances were assessed from two sources: (a) For each region, HIC claims for cervical cytology services were analysed to determine the number of women lodging a claim each month from January 1986 to December 1989; (b) HIC claims did not include Pap smears taken by hospital clinics or health screening services (Saunders R, Department of Community Services and Health, personal communication). The number of Pap smears taken by these service providers in each region, which were not charged to the HIC, was obtained from the pathology service used by these groups. These data were added to the monthly attendances calculated from the HIC records.
Data were provided by date of pathology service provision and therefore roughly reflect the time of attendance for a Pap smear.
Calculating expected attendance values
Expected attendance values were calculated from observed attendance values for 45 preintervention months using a contingency table approach," which is the standard method for obtaining expected values for the y! statistic."
With this approach, an initial estimate of the expected number of attendances for the postintervention quarter (October-December 1989) was determined. As this estimate was expected to be very approximate, a more precise estimate was obtained by iteration: the initial estimate for the post-intervention quarter was included in the contingency table, and new expected values were calculated. This procedure was repeated until the difference between consecutive estimates was very small. The statistical 153 significance of the difference between observed and expected values was assessed from the statistic Z.30
To assess the impact of the full six month, GP based intervention a similar approach was used to predict expected values for the six months "July-December 1989".
For the rural centres and the country towns these analyses were repeated for women in two high risk subgroups: women aged 50 to 69 years and women who had not had a Pap smear within the past three years. In the rural localities the target population was not large enough to allow subdivision of the data by risk group.
Assessing the difference between control and intervention regions
The difference between control and intervention regions was assessed by comparing the differences in observed and expected attendance values. The statistical significance of the difference between regions was determined from the statistic Z calculated from the formula: 
Results
INTERVENTION COVERAGE
One thousand four hundred and nineteen households were selected for inclusion in the study and 85% of these were contacted. Of the 1169 eligible women residing in these households, 86% agreed to participate in the survey, leaving an effective sample size of 1001 women. Demographic characteristics of consenters and non-consenters were compared by X 2 analyses. There were no significant differences between consenters and non-consenters apart from age. Women in the youngest (18-30 years) and oldest (60--70 years) age categories were less likely to consent than women in other age groups (X 2 = 17'56; df= 4; P < 0'002). However, the difference between the age distribution of consenters and 1986 census data for the selected postcode regions was small." This suggests that, at least on these criteria, the sample was roughly representative of women living in the selected areas. There were no significant differences in the demographic characteristics of the women from each intervention group.
Coverage of the television media campaign
Seventy two per cent of the study participants completed and returned the media questionnaire (145 women from the three control regions, and 580 women from the nine regions receiving the media campaign). Fifty five per cent of respondents (320 women) from the regions receiving the media campaign reported that they had seen the campaign in the past five months; 72% of these women (230 women) correctly identified the main campaign message, "I have a Pap test every year" (39'6% of respondents). Forty nine women (34%) from the control group also reported that they had seen the promotion in the past five months, but only 18 (37%) of these women could correctly identify the main campaign message. Women in the control group were significantly less likely to report that they had seen the advertisement (X 2=21'25; df= 1; P<O,OOOl), or accurately recall its content (X 2 = 37'96; df=4; P<O·OOOl). Coverage of the media campaign may have been less than optimal in some intervention regions. In the country town receiving television media alone, only 26% of women recalled seeing the advertisement; and in the rural centre receiving the television media and GP based campaign, only 38% of women could recall the television media campaign.
Coverage of the letter intervention
Two hundred and sixty one women were interviewed from the regions receiving the letter campaign. Comparison of the names and. addresses of the study participants and the mailing lists derived from the electoral register indicated that 63% of the study participants were enrolled at their correct address. These women should have received a letter. A further 7·5% were located under the same name but at a different address, and might have had the letter forwarded to them. Twenty nine per cent could not be located on the mailing list.
One hundred and ninety eight women from the letter regions completed and returned the items relating to coverage of the letter campaign (76% of participants). One hundred and thirty of these women (66%) reported that they had received the letter (71'4% of women from the rural locality, 66% of women from the country town, and 57·7% of women from the rural centre). Only 3% of women from the other regions reported that they had received the letter, indicating that the specificity of this question is high. One hundred and six women (82%) who said they had received the letter indicated that they had read all of it. Of the women who said they had received and read all of the letter, 92 (87%) indicated that one of the three main messages was "Women should have a Pap test every year".
Coverage of GP based recruitment
Seven hundred and ninety eight women reported that they had ever been sexually active, and that they had not had a hysterectomy. During the six month, GP based intervention period, 553 (69'3%) of these women at risk of developing cervical cancer visited a general practitioner other than primarily for a Pap test: 151 (72'6%) from the GP based regions and 402 (68,1 %) from all other regions. One hundred and twenty seven (23%) of these women indicated that their practitioner had mentioned the Pap test during a visit which was not primarily for cervical screening: 28 women (18'5%) from the GP based regions, 99 (24'6%) from all other regions. There was no significant difference between these two groups (X 2= 1·965; df= 1; P=0·161). Table 1 shows baseline screening rates. Assuming that hysterectomy rates did not vary between regions, up to 76% of eligible women had been screened at the start of the intervention period. Table 2 presents observed and expected attendance values for all women aged 18 to 70 years. All three interventions were associated with significant increases in the number of women attending for cervical screening above those observed in the control regions.
ATTENDANCES FOR CERVICAL SCREENING
Television media
Compared with the control region, television media alone was associated with a significant increase in one of the three regions where a trial was carried out: in the rural centre receiving media alone the observed attendances were 13·3% higher than expected. Television media combined with a letter of invitation Media combined with letters was associated with significant increases in two out of three regions: attendances were 52·7% higher than expected in the rural locality and 43·2% higher in the rural centres. In the country town receiving media and letters, observed attendances were greater than expected, but not significantly greater than the increase in the control region.
Television media combined with GP based recruitment
The combined media and GP based intervention was associated with significant increases in all three regions where trials were carried out.
In the rural locality attendances for the extra six month intervention period were 74·8% higher than expected. In the country town attendances were 83·1 % higher. These increases were significant when compared with the change in the corresponding control region. In the rural centre there was a significant 15·7% increase during the second post-intervention quarter. Attendances over the entire six month, GP based intervention period were significantly greater than expected, but not significant in comparison with the control region.
Significant increases in attendances were also observed for women in the two high risk subgroups: women aged 50 to 69 years, and women who had not had a Pap smear within the past three years (tables 3 and 4).
Discussion
This study evaluated the effectiveness of three potential means to promote cervical screeningtelevision media alone, television media in com-bination with letter based recruitment, and television media in combination with GP based recruitment. Previous evaluations of the efficacy of letter based recruitment and GP based recruitment indicate that both of these intervention components can increase attendances under controlled experimental conditions.414151B 19 In this study the value of these strategies when incorporated into a community wide programme was assessed. A trial of each intervention was carried out on a population basis, under the actual conditions in which the interventions are likely to be implemented. The results therefore show the impact which might be expected if the interventions were implemented as part of a public health programme.
The first stage in the evaluation was to estimate the coverage achieved by each intervention. The television media campaign was scheduled to be screened during the peak viewing periods for women aged 18-70 years, during high rating television programmes. Assessment of the coverage achieved by this strategy indicates that the campaign was recalled by 55% of women in the target age range. As this estimate is based on self reporting, however, there is a potential for bias. In a methodological study of the accuracy of self reported exposure to a television campaign, people tended to overreport campaign exposure; around one third of people who had no exposure reported that they had seen the campaign." This is consistent with the results of this present study where 34% of women from the control regions recalled seeing the campaign, but most were unable to recall the. campaign message. More women were reached through the letter based component, with 66% of women reporting that they had received the letter. Again this is based on self reporting and may be an overestimate of the actual campaign coverage.
Although a high proportion' of women reported that they had visited a general practitioner during the intervention period, only 23% of these women reported that their doctor had taken the opportunity to remind them of the importance of cervical screening. Although this may reflect a failure of general practitioners to capitalise on these opportunities, alternative explanations need to be considered. Firstly, other issues may have been more pressing, requiring the omission of advice about cervical screening. Secondly, the practitioner might have had evidence that the woman had had a recent Pap smear, and therefore elected not to mention the Pap smear during this consultation. As up to 76% of women would be adequately screened, this could account fur a high proportion of attenders. Thirdly, the practitioner might have mentioned the Pap smear, but this was not recalled by the woman.
A strength of this study was that the outcome data were derived from an objective and comprehensive data source. Attendance values and screening rates were assessed from actual claims for cervical cytology, and from computer managed pathology laboratory records. Health Insurance Commission data are routinely recorded for all regions in Australia, and alternative screening services in all three study regions used the same centralised pathology service. Consequently, differences between regions are unlikely to be due to variations in record keeping.
The outcome evaluation is limited by using only three to six months of post-intervention data. Extended follow up was complicated by a statewide media campaign conducted in February 1990, which contaminated the control group. However, maximum response to the interventions is likely to occur within the observed post-intervention periods.
A trial of each intervention was carried out across various community settings, providing an indication of the consistency of the effect. Although all interventions were associated with an increase in screening in at least one setting, these effects were not replicated in all three experimental sets. All regions were matched on demographic variables, and therefore this inconsistency is unlikely to be due to variations in socioeconomic variables. Possibly, the inconsistencies between regions may be accounted for by variations in baseline screening rates, which were not available for selection and matching of communities.
The results suggest that community based campaigns using media alone, in combination with letters, or in combination with a general practitioner based programme can be effective in promoting an increase in the number of women attending for cervical screening. However, an overall increase in screening for women aged 18-69 years may simply reflect increased screening by young women, who are at lowest risk of cervical cancer, or repeat screening by women who are already adequately screened. An intervention which increases demand for Pap smears without increasing screening for women at highest risk will do little to enhance efforts to prevent cervical cancer. In fact, such programmes are likely to be detrimental to preventive efforts because they place an additional burden on the health care system, leaving less resources for screening women in need. Thus evidence of success in encouraging screening for older, and previously unscreened or overdue women is fundamental to establishing the effectiveness of any intervention to promote screening for cervical cancer.
Attendances by older women were not increased by television media alone. Attendances by previously unscreened women were some of the things we need to know. Proceedings of the 16th annual congress of the Australian Society for the Psychosomatic Aspects of Reproductive Medicine. 1989 based interventions such as those described in this study. It has been suggested that evaluation should be undertaken in two phases. The first phase should test the intervention in a few communities, to assess whether the intervention has the potential to change the target behaviour." The second phase should be designed to provide stronger evidence of intervention effectiveness. Our study should be considered as a phase one study, and the results should be interpreted as suggestive of the effect and range of impact that might be expected if the interventions were implemented on a larger scale.
We conclude that television media alone will have little effect in encouraging screening by previously unscreened or overdue women. Such campaigns may be important, however, when combined with other community based strategies. Television media combined with a GP based campaign seems to have the greatest potential to recruit previously unscreened women, the media combined with letters may be suitable for targeting older women. However, both interventions were associated with considerable variation in impact across communities. Further research is required to determine the factors associated with intervention success or failure.
Conclusions
There is currently much debate about the optimal study design for evaluating community 39·3% higher than expected in one region, and the increase in numbers can be estimated from the baseline screening rates presented in table 1. In this case an estimated 2292 women could be considered to be eligible for cervical screening (no hysterectomy; no Pap smear in the past three years). Therefore, the media campaign was associated with screening for around 3'15% of previously unscreened women over the three month post-campaign period. Even if this impact was sustained for a full year after the intervention, only 12·6% of the estimated target population would be screened in response to the campaign. These data support the conclusions of Shelley et al that television media campaigns might be capable of producing significant increases in attendances in some settings. However, used alone, a brief television media campaign is not likely to have a significant role in the prevention of cervical cancer."
Television media combined with letters may be an effective way to promote screening for older women, with a 161·7% increase in attendances observed in one region. Media combined with letters may also be effective in promoting screening for women who have not had a recent Pap smear. At its most effective, the combined media/letters campaign aimed at these women was associated with a 59% increase in attendances by previously unscreened women in one , region. This is an estimated 4·35% of all previously unscreened women in the target population.
The general practitioner based programme seems potentially to be the most effective in recruiting previously unscreened women, with attendances by these women increasing by up to 112·6%. This represents an estimated 13·5% of all unscreened women in the target population. If this effect was sustained over a full year, 27% of previously unscreened women would attend in response to the campaign.
Although the GP based programme seems to have the potential to recruit a high proportion of previously unscreened women, the effect associated with the programme was highly variable. It is therefore important to be able to predict factors that optimise campaign success. Such factors may include characteristics and attitudes of the individual practitioners; the availability, accessibility, and acceptability of services (including alternative services and female providers); and community attitudes towards screening. Even where the campaign was not successful overall, it is likely that significant changes occurred in the behaviour of individual practitioners, with increased screening among their patients. Identification of the factors associated with the changes at this level should provide considerable insight into how to best design and target future programmes. Our study did not allow for adequate assessment of these factors, and future evaluations should focus on identifying factors associated with campaign success.
